
A process evaluation model for patient education
programs for pregnant smokers

Richard A Windsor, H Pennington Whiteside, Jr, Laura J Solomon, Susan L Prows,
Rebecca J Donatelle, Paul M Cinciripini, Helen E McIlvain

Abstract
Objective—To describe and apply a
process evaluation model (PEM) for
patient education programs for pregnant
smokers.
Methods—The preparation of a process
evaluation plan required each program to
define its essential “new” patient assess-
ment and intervention procedures for each
episode (visit) of patient–staV contact. Fol-
lowing specification of these core imple-
mentation procedures (p) by each patient
education program, the PEM, developed
by the Smoke-Free Families (SFF)
National Program OYce, was applied. The
PEM consists of five steps: (1) definition of
the eligible patient sample (a); (2)
documentation of patient exposure to each
procedure (b); (3) computation of proce-
dure exposure rate (b/a = c); (4) specifica-
tion of a practice performance standard for
each procedure (d); (5) computation of an
implementation index (c/d = e) for each
procedure. The aggregate of all indexes (e)
divided by the number of procedures (Pn)
produced a program implementation index
(PII = Óe/Pn).
Participants and settings—Data from
four SFF studies that represent diVerent
settings were used to illustrate the
application of the PEM.
Results—All four projects encountered
moderate to significant diYculty in
program implementation. As the number
and complexity of procedures increased,
the implementation index decreased.
From initial procedures that included
patient recruitment, delivery of the inter-
vention components, and conducting
patient follow ups, a variety of problems
were encountered and lessons learned.
Conclusion—This process evaluation pro-
vided specific insight about the diYculty
of routine delivery of any new methods
into diverse maternity care setting. The
importance of pilot testing all procedures
is emphasised. The application of the
PEM to monitor program progress is rec-
ommended and revisions to improve pro-
gram delivery are suggested.
(Tobacco Control 2000;9(Suppl III):iii29–iii35)
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The national Smoke-Free Families (SFF) pro-
gram, funded by the Robert Wood Johnson
Foundation (RWJF), was initiated in 1994 to

support the development and evaluation of
innovative programs designed to help patients
stop smoking during and after pregnancy.1 The
SFF National Program OYce (NPO) was
established as part of this initiative at the Uni-
versity of Alabama at Birmingham, Depart-
ment of Obstetrics and Gynecology. The NPO
had four primary purposes: (1) to provide rou-
tine technical advice to the RWJF about issues
related to this new initiative; (2) to manage the
scientific review of SFF program proposals; (3)
to provide technical assistance to grantees’
patient education studies; and (4) to
coordinate implementation of the studies.

One of the primary criteria used by the NPO
in the scientific review of the proposals was an
evaluation of the feasibility of routine delivery
and replicability of the patient education inter-
vention methods.1 In year 1 of the SFF
program, all 11 grantees participated in several
consensus development activities. They were
asked: to apply a common set of definitions
and questions to assess their patient samples at
baseline and follow up; to measure changes in
smoking status and tobacco exposure; and to
assess the feasibility, patient acceptability, and
costs associated with the delivery of the new
patient education intervention methods. This
paper focuses only on the issues of feasibility
and replicability of delivery of intervention
methods.

Background
Program implementation success2–6 is an
enduring methodological concern in all evalu-
ations. Basch and colleagues7 have described
the failure to implement a health education
intervention as a “type III error”. Process
evaluation data provide essential insight about
what types of patient assessment and education
methods can (and cannot) be routinely
delivered for specific settings, behaviours, types
of providers, and patients. This method should
be used by a program as a quality control
mechanism to assess staV performance of
patient education clinical procedures. It also
has a very practical function—to provide
empirical information about salient structure
and operational procedures within and across
patient education programs in patient care set-
tings.

Process evaluation data documenting the
level of patient exposure to each patient educa-
tion method are critical to making a conclusion
about the eYcacy, internal validity, costs and
cost-eVectiveness, and external validity of a
patient education intervention.6–9 A serious
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deficiency was reported in two comprehensive
methodological reviews of 31 quasi-
experimental and experimental evaluation
studies of cessation methods for pregnant
smokers.10 11 Although space limitations in a
publication often restrict a study from
providing a complete description of its patient
education intervention, many evaluation
studies lacked an adequate description and/or
documentation of the delivery of experimental
and control group methods. Only 12 of the 31
evaluation studies reviewed adequately de-
scribed their intervention methods.11

Because of the salience of this issue for phase
I and II of the RWJF SFF program and future
patient education programs, this paper
provides specific practice guidelines and exam-
ples to clinical staV about how to systematically
evaluate program implementation. In this
paper, we present: (1) a framework to describe
patient assessment and education procedures
for pregnant smokers; (2) a description of the
patient flow analysis method; (3) a description
of the SFF process evaluation model (PEM);
(4) examples of the application of the PEM,
using data from four diVerent SFF supported
patient education projects, including lessons
learned; and (5) a discussion of issues for
future process evaluations of patient education
interventions.

Method
DEFINITION OF PATIENT EDUCATION PROCEDURES

FOR SFF

One of the first planning tasks all programs
must perform is to describe what health educa-
tion methods patients who smoke are supposed
to receive as part of routine care and as part of
an evaluation. Experimental and control group
intervention procedures must be described,
specifying the following: (1) what—the
structure, procedures, and content of the
patient education program used (for example,
audiovisuals, written materials, and telephone
counselling methods); (2) who—each member
of the staV by degree/title who deliver the
patient education procedures; (3) when—the
frequency and periodicity of each patient con-
tact by the type of method by type of provider;
(4) how much—the time (estimated or

observed) to deliver each patient education
procedure at each contact; (5) setting—where
and how the procedures are delivered (for
example, group, one-to-one format, video or
interactive computer).

Descriptions of these process variables are
essential to: standardise study methods,
develop staV training programs, recommend
specific modifications of methods during pilot
testing and at the end of an evaluation study,
and replicate methods by future patient educa-
tion programs and evaluation studies. Because
“normal” patient education methods and staV
behaviour will change owing to the presence of
an evaluation, documentation of salient clinical
procedures at each clinical visit is essential
before and during the study.

Each SFF patient education program
provided descriptions of their core clinical
practice procedures. The example in table 1 for
experimental group patient assessment and
education procedures for four visits, including
400 pregnant smokers from four prenatal clin-
ics from the Birmingham trial II,12 13 was
provided as a prototype description for all sites.
This example helped SFF project staV prepare
descriptions of their procedures, personnel
methods and materials, and to estimate time
for each patient contact. As noted in table 1,
this method defines what methods were
supposed to be provided by whom at each visit.
It is also an excellent method to document
labour and non-labour costs for an
intervention. Separate forms should be used to
describe procedures for the experimental
group and control group in an evaluation
study.

PATIENT FLOW ANALYSIS

After describing the core clinical procedures to
be provided to patients at each site, each
program had to define how, when, and who
would deliver the new methods. Patient flow
analysis (PFA)14 is an excellent method to be
applied when a clinical program is considering
the introduction of new patient testing or
counselling methods, such as smoking
cessation. PFA documents patient exposure to
specific services and staV at each clinic visit.
The PFA method confirms patient time of

Table 1 SFF patient education procedures for smokers

Procedure StaV Methods and materials Time Cost

First visit A Obstetric h Paediatric
I. Patient assessment procedure 5 min

A. Smoking status Health educator Screening form (self report)
B. Collection of fluid Health educator Vials, cotton rolls, saliva
C. Psycho-social assessment Health educator Baseline form

II. Patient education procedure 1 Health educator 10 min
A. Component 1 Health educator A pregnant woman’s guide to quit

smoking13

B. Component 2 Health educator Patient counselling (patient
education prescription form)

Second visit A Obstetric h Paediatric
III. Patient assessment procedure RN/MD Self report 1 min
IV. Patient education procedure 2 RN/MD StaV reinforcement (chart

reminder form)
1 min

Third visit A Obstetric h Paediatric
V. Patient assessment procedure 3 RN/MD Self report 1 min
VI. Patient education procedure 3 RN/MD StaV reinforcement (chart

reminder form)
1 min

Fourth visit A Obstetric h Paediatric
VII. Patient assessment procedure 4 Health educator Self report and vials, cotton

rolls, saliva
1 min
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arrival and exit at a clinic, and examines the
patient time by type of visit, including the aver-
age time of visit, patient time receiving specific
services, and proportion of time in contact and
not in contact with clinical staV. It also helps
managers and clinical staV to document who
can deliver what kinds of services to whom,
and the amount of time and cost for each
patient with each type of provider. A sample of
three to five patients at each site where the new
methods are being considered for adoption is
needed to document the specific time (in min-
utes) a patient spends with each provider and
the type of services received. A detailed discus-
sion of the PFA methodology,14 developed by
the Centers for Disease Control and
Prevention, is available from their clinic
management unit.

ORGANISATIONAL DEVELOPMENT AND PFA

The introduction of any new set of procedures
into a patient care system also requires policy,
management, and practice support. PFA
involves a collaborative process between
program staV and managers who deliver and
plan services.14 A PFA study should start with a
careful examination of current patient care and
education, policy, structure, process, and
content to determine what will be delivered, to
whom it will be delivered, when it be delivered,
and where.14 Without participation of key staV
from each clinical practice setting, it is very
unlikely that a patient flow analysis will be con-
ducted and/or its results useful or used by staV
to plan how to integrate the new methods into
care. This method helps to identify normal
patterns to gain insight about possible
adjustments to that pattern to maximise the
opportunity for routine delivery of new proce-
dures. SFF grantees were asked to review their
patient care programs with managers and
clinical staV to determine how best to integrate
their new patient counselling methods for
pregnant smokers or new parents.

SFF PROCESS EVALUATION MODEL

In a process assessment, the primary questions
are as follows: (1) what procedures should a
trained professional provide to a pregnant
smoker or new parent at her first visit and fol-
low up visits?; (2) what is excellent clinical
practice for a specific behavioural problem and
defined patient population?; (3) were the new
procedures based on normative criteria
(evidence) developed by a consensus of
experts?; (4) did staV participate in the

development of the implementation plan?; and
(5) did staV perform the procedures?

Under the SFF PEM guidelines, each SFF
grantee had the responsibility to define and
implement a set of new clinical procedures. As
discussed in section 1 of this report, the first
step in the preparation of a process evaluation
plan is to require each program to define its
essential new patient assessment and interven-
tion methods for each episode (visit) of
patient–staV contact for an experimental group
or control group patient.

Identification of the number of patients who
were screened each week and recruitment of
those who smoked—procedure 1—was the first
task for all projects. Baseline data on patients
screened, recruited, and patients who refused
to participate, documents the daily, weekly,
monthly, and annual patient census for each
project by site. Among each eligible cohort of
100 patients who smoke (a), a number of
patients (b) will be recruited at each site. This
method produces information to compute an
exposure rate (b/a = c) for each procedure. As
noted in table 2, each SFF study had planned
at the first visit a smoking status and psychoso-
cial assessment of patients—procedures 2 and
3 (table 2). Patients in this example are sched-
uled to receive each of the next seven
procedures at subsequent visits. Because this
example includes experimental group patients
only, procedures 7, 8, 9, and 10 would be per-
formed. Procedures 4, 5, and 6 would not be
performed for control group patients.

A practice performance standard (d), based
on clinical practice guidelines, defines the
expected level of patient exposure to a
procedure. The NPO used 100% as an
absolute practice standard (d) for each
procedure. An implementation index (e) for
each procedure is derived by dividing the
exposure rate (c) by the practice performance
standard (d). In this example, where the prac-
tice performance standard (d) is 100%, the
implementation index (e) and exposure rate (c)
are the same. A composite of all
implementation indexes (Óe) provides a
summary indicator of the successful delivery of
a patient assessment and education program—
program implementation index (PII).14 An
overall PII > 0.90 would indicate an excellent
level of implementation success.

APPLICATION OF THE SFF PEM

Illustrative data for the 10 clinical practice pro-
cedures for experimental group patients are

Table 2 SFF process evaluation example15: experimental group

Patient clinical procedures (P)
Eligible
patients (a)

Exposed
patients (b)

Exposure rate
(b/a) (c)

Performance
standard (d)

Implementation index
(c/d) (e)

1. Smokers recruited (S1) 100 90 90% 100% 0.90
2. S1 baseline form (O1A) 100 100 100% 100% 1.00
3. S1 baseline cotinine (O1B) 100 100 100% 100% 1.00
4. Experimental group (X1) 100 100 100% 100% 1.00
5. Experimental group (X2) 100 95 95% 100% 0.95
6. Experimental group (X3) 100 95 95% 100% 0.95
7. Follow up O2A 100 80 80% 100% 0.80
8. Follow up O2B 100 80 80% 100% 0.80
9. Follow up O3A 100 70 70% 100% 0.70
10. Follow up O3B 100 70 70% 100% 0.70

Program implementation index = Óe/Pn = (0.90 + 1.00 + 1.00 + 1.00 + 0.95 + 0.95 + 0.80 + 0.80 + 0.70 + 0.70) ÷ 10 = 0.88
X, experimental group—intervention component; O, patient observation—smoking status; P, procedure.
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also presented in table 2.15 These hypothetical
data indicate that the project needs to increase
patient exposure to procedures 6, 7, 8, 9, and
10.

Each grantee had the responsibility to apply
the SFF PEM to its sites to produce
implementation data for its procedures. Imple-
mentation success, study progress, and
problems, using monthly, quarterly, and
annual data reports for each procedure, can be
identified by this method. PEM data can be
reported to a project coordinator by the 10th of
each month for all eligible patients and all pro-
cedures. A staV training plan can be prepared
to improve a specific exposure rate (c) or
implementation index (e), when problems are
documented—for example, when a rate or
index falls < 90%.

Results
SFF PROCESS EVALUATION CASE STUDIES

This section provides four case study examples
of SFF grantee process evaluations.15–18 These
studies were selected to illustrate four diVerent
types of interventions from four diVerent
geographic locations: (1) interactive video, (2)
monetary–social support, (3) telephone
counselling, and (4) tailored home videos.
These four case studies reflect the challenges to
recruitment and follow up assessments in
diverse clinical settings. A description of the
intervention procedures, application of the
PEM, and lessons learned are presented for
each case study. Because all of the case studies
were evaluations of the eYcacy of new
procedures, a performance standard (d) of
100% was applied to all four cases for all pro-
cedures. Thus, the exposure rate (c) and
implementation index (e) are equal in this dis-
cussion.

PATIENT ASSESSMENT AND COUNSELLING

PROCEDURES: CASE STUDY 1
15

Pregnant smokers applying for the special sup-
plemental nutrition program for women,
infants, and children (WIC) were the target
population in this study (table 3). The
intervention consisted of three interactive
video sessions and a final take home video.
WIC participants came into the oYce on a
monthly basis to pick up vouchers.
Interventions were designed to correspond to
these visits. On the first, second, and third
monthly WIC visits after enrollment,
experimental group subjects completed a brief
questionnaire about smoking habits and cessa-
tion attempts during the previous month and
viewed an interactive video. Each of the three,

7–10 minute videos started with a series of
questions designed to assess current stage of
readiness to change. Depending on each
patient’s stage, precontemplation, contempla-
tion, and preparation, the computerised
program chose one of three video pathways.

Each video pathway consisted of brief
vignettes in which the patient was asked to
“counsel” a pregnant woman who had just
been told by her physician that she needed to
quit smoking. Within this context, the patient
was asked to answer questions the pregnant
woman in the vignette had regarding the eVect
of smoking on the fetus, cessation methods,
ways to cope with problem situations, and
methods to manage relapse. A motivational
counselling approach was the basis for the type
and phrasing of the responses. On the subject’s
fourth visit, she completed a longer
postintervention questionnaire, gave a saliva
sample for cotinine assay, and was given a take
home video on relapse prevention and creating
a smoke free home. Each patient was given $10
vouchers to redeem at a local store upon com-
pletion of each of the four visits.

This was an exploratory study to evaluate:
(1) how the WIC clients would respond to the
new intervention; and (2) how the intervention
could be implemented most eVectively in the
WIC setting. Enrollment in the program, inter-
vention, implementation, and completion of
data collection were done by research
personnel. Maintaining contact over the four
months of the study was the most diYcult task.
Transportation problems or sick children often
caused women to miss WIC appointments or
to send someone to pick up their voucher. Giv-
ing incentives helped to get patients to enroll in
the program and to continue after a couple of
visits. Making the monthly intervention brief
(8–12 minutes) was also positive, because
many patients voiced diYculty or unwilling-
ness to spend much time doing the
intervention beyond the time required for their
WIC appointment. The time when the patients
would normally be waiting to be called back to
the voucher desk was used to complete the
intervention. Most subjects thought the WIC
clinic was an appropriate place for a smoking
intervention, liked the interactive video
method, but did not like seeing the same video
on multiple visits if they failed to change stages
from month to month. Almost all patients
voiced a desire to cut down or quit smoking,
but noted that stress was a big barrier to quit-
ting. The WIC staV perceived significant diY-
culty if they had to routinely implement the
intervention. Space was very limited and it was
diYcult to find a place where the patient could
privately receive the intervention. StaV felt
underpaid, very burdened by their current
workload, and were unwilling to take on more
responsibility. Many WIC staV were smokers,
but did not always perceive that this behaviour
might preclude them from counselling patients
on smoking cessation.

Table 3 Case study 1: experimental group process evaluation

Patient clinical procedures (P)

Eligible
patients
(a)

Exposed
patients (b)

Exposure rate
(c)

Implementation
index (e)

1. Baseline form 116 116 100% 1.00
2. Baseline cotinine 116 116 100% 1.00
3. Patient education 1 116 105 91% 0.91
4. Patient education 2 116 92 79% 0.79
5. Patient education 3 116 91 78% 0.78
6. Follow up form 116 90 78% 0.78
7. Follow up cotinine 116 86 74% 0.74

PII = (1.00 + 1.00 + 0.91 + 0.79 + 0.78 + 0.78 + 0.74) ÷ 7 = 0.86
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PATIENT ASSESSMENT AND COUNSELLING

PROCEDURES: CASE STUDY 2
16

In this study (table 4), experimental and
control group participants were given verbal
and written information on the importance of
smoking cessation by WIC program staV, com-
bined with a pregnancy/maternal-specific
smoking cessation self help kit, A pregnant
woman’s guide to quit smoking.19 Participants in
the experimental group were asked to
designate a significant other supporter (SOS)
partner. A brochure that suggested how to
choose a positive supporter was given to each
experimental group participant. A brochure
that outlined specific ways for him/her to help
his/her “partner” was mailed to the SOS part-
ner. A written instrument was also mailed to
the SOS partner with a stamped, self addressed
envelope to return the consent form and the
instrument to the main oYce. Experimental
group participants were encouraged to select
an SOS partner who would be the most likely
person to oVer positive support. All SOS
program participants were requested to return
to the WIC site a minimum of two additional
times over the course of the maximum 10
month program intervention period. During
the baseline and two follow up assessments,
saliva was collected to be analysed for
thiocyanate and cotinine, and written
instruments were administered. Additionally,
each month, SOS staV contacted each partici-
pant by telephone to collect her self report
smoking status assessment based on the
question, “Have you smoked a cigarette, even a
puV, in the last seven days?”. If the participant
stated “No”, an appointment was made for her
at the WIC site to collect a saliva specimen. If
the specimen confirmed her quit status, the
experimental group participant and her
designated SOS partner received incentive
vouchers in the mail.

A minimum financial incentive was given to
all patients to encourage recruitment and
follow up participation. It helped to overcome
the net eVect of barriers to participation—
transportation, distance, and time. The partici-
pation stipend contributed to the implementa-
tion index over time.

Provision of an incentive/stipend directed to
each local WIC program enabled both access
to WIC participants and continued WIC staV

participation. Use of local department store
vouchers for participants seems to be a viable
and eVective alternative to cash or other
rewards. The vouchers were stamped, “not for
alcohol or tobacco products”. Consistent with
other research, an accessible point of contact
through a “1-800” SOS program main oYce
telephone line proved invaluable for partici-
pants to access oYce staV to answer their ques-
tions and allowed participants to return calls
prompted by staV messages. This population
was very transient in nature. It was not at all
unusual to lose then regain contact with
participants. It took an average of three
telephone calls to each patient each month
(average of three intervention months between
baseline and follow up) to collect the monthly
self report smoking status assessment.

A variety of methods was used to track
patients over the intervention time line: (1)
WIC program database; (2) friend/family
telephone number collected at recruitment; (3)
SOS partner telephone number collected at
recruitment; and (4) local telephone carrier
information services. To maintain smooth
delivery of the educational intervention, WIC
staV completed the primary training and then
received a secondary training approximately
six months later to support the routine delivery
of the educational intervention.

PATIENT ASSESSMENT AND COUNSELLING

PROCEDURES: CASE STUDY 3
17

After patients had undergone a telephone
screening for inclusion in this study (table 5),
each was asked to set a quit date within the
next two weeks and mailed treatment
materials. Women in the control group (usual
care) received the video intervention for
pregnant smokers (VIPS) self help quit
calendar and cessation tip guide. Women in the
experimental group (usual care plus video)
received the calendar and tip guide plus the
video program. All follow ups were conducted
by telephone. Major patient assessments were
conducted 2–3 days after the quit date, 4–5
weeks after the quit date, and one month post-
partum. Measures of abstinence, negative
aVect, coping, stress, and self eYcacy were
obtained by phone interviews only. No
counselling was provided during any of the
phone follow up visits.

The most significant diYculties encountered
in this study were patient recruitment and
patient retention. Only 50 of the 82 women
completed all follow up assessments. While
there is appeal for using videos as a minimal
intervention, the lack of personal contact may
have contributed to poor compliance.
Moreover, to take full advantage of this
medium a woman must make a concerted
eVort to keep a viewing schedule. It might be
more convenient to keep a “video viewing”
appointment in one’s home, in contrast to
keeping a clinic appointment with a cessation
counsellor. However, the freedom to watch the
videos at any time also creates an opportunity
for significant distraction as the activities of
daily living inhibit video appointments. This
lack of commitment reduced compliance.

Table 4 Case study 2: experimental group process evaluation

Patient clinical procedures (P)

Eligible
patients
(a)

Exposed
patients (b)

Exposure rate
(c)

Implementation
index (e)

1. Baseline form 112 112 100% 1.00
2. Baseline cotinine 112 112 100% 1.00
3. Patient education 1 112 112 100% 1.00
4. Social-monetary support 1 95* 82 86% 0.86
5. Social-monetary support 2 67* 55 82% 0.82
6. Social-monetary support 3 43* 34 79% 0.79
7. Social-monetary support 4 18* 14 78% 0.78
8. Social-monetary support 5 4* 3 75% 0.75
9. Social-monetary support 6‡ 101† 89 88% 0.88
10. Follow up form 101† 72 71% 0.71
11. Follow up cotinine 101† 71 70% 0.70

PII = (1.0 + 1.0 + 1.0 + 0.86 + 0.82 + 0.79 + 0.78 + 0.75 + 0.88 + 0.71 + 0.70) ÷ 11 = 0.85
*Less than 112 due to upper limit of possible assessments, depending on gestation at enrolment.
†Less than 112 due to pregnancy termination, infant death, and moving away from intervention
county.
‡This social-monetary support was for the social supporter, rather than the pregnant woman.
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Patient commitment was an issue in this study.
For example, even though all women agreed to
set a quit date within two weeks of study entry,
only 21% of the experimental (video) group
and 33% of the control group endorsed “com-
plete” abstinence (never smoke again) as their
treatment goal. Commitment to total
abstinence, as described here, has been shown
to be a predictor of success in other eYcacy
trials.20

The data showed that this population was
also highly nicotine dependent: > 50%
smoked in the first 30 minutes of the day. In
addition, about 50% of the women either met
the criteria of the Diagnostic and Statistical
Manual of Mental Disorders (fourth edition) for
major depressive disorder on the PrimeMD,21

or had CES-D22 scores > 16. Taken together,
these factors—poor commitment, high nico-
tine dependence, and aVective disturbance—
may have contributed significantly to the over-
all poor compliance with the patient education
procedures and low cessation rates.

PATIENT ASSESSMENT AND COUNSELLING

PROCEDURES: CASE STUDY 4
18

In the fourth study (table 6), participants were
assessed on smoking and psychosocial
variables at their first (baseline), second, third,
fourth, and end-of-pregnancy (28–34 weeks)
prenatal visits. All assessments were conducted
by a nurse research assistant who administered
the 5–10 minute questionnaire out loud at the
beginning of each visit. Urine samples were

collected for cotinine analysis at the baseline
and end-of-pregnancy visits. All patients
received brief smoking cessation counselling
(typically lasting three minutes) and stage
appropriate printed materials from their obste-
trician or nurse midwife at the first, second,
and third prenatal visits. Patients randomised
into the experimental group, who had
moderate or high intentions of quitting
smoking during their pregnancy and a home
telephone, were oVered the opportunity to
receive support over the telephone from a spe-
cially trained female ex-smoker. The proactive
telephone support typically occurred on a
weekly basis. Each call averaged 10 minutes in
length, and women could request to stop
getting the calls at any time. After each contact,
the support person wrote down on a log sheet
the length of the call and the patient’s current
smoking status. Quality control checks were
made by the project director to verify contacts.

No diYculty was experienced in administer-
ing the baseline and end-of-pregnancy
assessments, collecting the urine samples, or
conducting the practice based intervention
components, because these procedures were
completed by a nurse research assistant in the
prenatal practice. This full time, dedicated staV
person screened, recruited, and assessed our
patients and put a protocol prompt sheet on
each participant’s chart to guide the
obstetrician or nurse midwife in the
appropriate brief smoking cessation counsel-
ling at each visit. The providers staYng the
clinic liked this process, especially because the
combined assessment and intervention time
was kept to about 10 minutes to avoid disrupt-
ing the patient flow in the busy medical
practice. The nurse research assistant also
helped out with obstetric nursing duties when
not conducting research activities. These
arrangements combined to produce 90–100%
adherence to assessments and practice based
interventions.

An attempt was made to recruit all pregnant
women smokers attending the practice for their
first prenatal visit into the study to test the
impact of the proactive telephone peer support
intervention—an eVectiveness trial. Therefore,
all women smokers—regardless of their
intentions to stop smoking during their
pregnancy or their access to a home
telephone—were recruited. However, women
randomised to the experimental group were
only oVered the telephone peer support if they
had moderate or high intentions of stopping
smoking during pregnancy and a home
telephone. Because nine experimental subjects
had low intentions of quitting, and nine had no
home telephone, only 77% of the women in the
experimental group were oVered the telephone
peer support. Of the 59 experimental subjects
oVered the telephone support, 44 women
(75%) accepted the oVer and 71% were
reached for at least one support contact.
Although a slight reduction in the percentage
of women who received four or more support
calls (62%) was observed, generally once
women accepted the support, contacting them
was usually successful. This is an important

Table 5 Case study 3: experimental group process evaluation

Patient clinical procedures (P)

Eligible
patients
(a)

Exposed
patients (b)

Exposure rate
(c)

Implementation
index (e)

1. Baseline assessment:
psychosocial

42 42 100% 1.00

2. Saliva collection 42 26 62% 0.62
3. Patient education 42 42 100% 1.00
4. Video 1 42 31 74% 0.74
5. Video 2 42 26 62% 0.62
6. Video 3 42 22 52% 0.52
7. Video 4 42 13 31% 0.31
8. Video 5 42 6 14% 0.14
9. Video 6 42 8 19% 0.19
10. Follow up 1: psychosocial 42 31 74% 0.74
11. Follow-up 2: psychosocial 42 27 64% 0.64
12. Postpartum follow up:

psychosocial
42 21 50% 0.50

13. Follow up 1: saliva 42 3* 7% 0.07
14. Follow up 2: saliva 42 3* 7% 0.07
15. Postpartum follow up saliva 42 2* 5% 0.05

PII = (1.00 + 0.62 + 1.00 + 0.74 + 0.62 + 0.52 + 0.31 + 0.14 + 0.19 + 0.74 + 0.64 + 0.50 +
0.07 + 0.07 + 0.05) ÷ 15 = 0.48
*Follow up saliva samples requested only from women who reported abstinence during
interviews.

Table 6 Case study 4: experimental group process evaluation

Patient clinical procedures (P)

Eligible
patients
(a)

Exposed
patients (b)

Exposure rate
(c)

Implementation
index (e)

1. Baseline form 77 77 100% 1.00
2. Baseline cotinine 77 77 100% 1.00
3. Patient education 1 77 77 100% 1.00
4. Patient education 2 77 69 90% 0.90
5. Telephone counselling 1 59* 42 71% 0.71
6. Telephone counselling 2 59* 41 70% 0.70
7. Telephone counselling 3 59* 39 66% 0.66
8. Telephone counselling 4 59* 37 63% 0.63
9. Follow up form 77 71 92% 0.92
10. Follow up cotinine 77 70 91% 0.91

* 18 patients had low intentions and/or had no telephone.
PII = (1.00 + 1.00 + 1.00 + 0.90 + 0.71 + 0.70 + 0.66 + 0.63 + 0.92 + 0.91) ÷ 10 = 0.84.
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observation, as most of the sample were
women of lower income who traditionally have
multiple barriers to the receipt of external sup-
port. The proactive telephone intervention was
successful in retaining those women who
initially accepted the oVer.

Because the study was conducted as a test of
the feasibility and eVectiveness of a telephone
peer support intervention, there was not
suYcient power to test the eYcacy of the inter-
vention. The process data gave a good
indication of the acceptance of the telephone
peer support oVering in a real world situation.
In retrospect, it may have been wiser to have
conducted the research first as an eYcacy trial
before attempting to simulate true practice
conditions. This was the greatest lesson
learned.

Discussion
When a cross project comparison is performed
of the four examples, several conclusions can
be made. The initial psychosocial and smoking
status assessment (with the exception of case
study 3—saliva collection = 0.62) were
successfully completed. All projects, however,
encountered diYculty in implementing their
patient education procedures: case study
1 = 0.83, case study 2 = 0.81, case study
3 = 0.50, and case study 4 = 0.77 (patient
education procedures only). As the number of
patient contacts increased, the exposure and
feasibility level decreased. The eYcacy and
potential behavioural impact was attenuated in
each study by the reduced exposure to the
patient education procedures. Lost to follow
up presented (one exception = 0.91) an
additional problem. Overall, for these studies
and future evaluations, unless all procedures
can be performed at > 0.90 or better, the inter-
nal validity of results becomes increasingly
diminished or is totally compromised. Without
process, impact will not occur.

As documented in the examples, the central
value of the PEM is that it can provide data for
monthly progress reviews that can be used to
identify specific implementation problems.
Focus group methods with patients or staV
training can also be performed to eliminate or
significantly reduce barriers to routine delivery
and/or use by patients. In case study 3, for
example, six videos for patients were created.
The process data confirmed almost no use of
the videos beyond video 3 or video 4. These
data, combined with patient feedback, require
a reduction of the number of videos. A
somewhat analogous situation was observed in
case study 4 in which telephone counselling
(four calls) was used. The data suggested that a
reduction in the number of calls from four to
three would be advisable. Each of these
illustrations provides practical, empirically
based data that should be combined with other
qualitative information to modify a program.

The PEM is also the primary method used
to prepare a cost analysis of new and existing
patient education programs. The routine
application of the PEM documented the
degree to which the clinical staV of the four
examples had implemented all procedures as
planned. The PEM provided empirical insight
about the feasibility of routine delivery and
replicability of procedures at comparable
settings. Future studies should apply the PEM
in program planning and evaluation.

1 Robert Wood Johnson Foundation. Call for proposals—
Smoke-Free Families: innovations to stop smoking during and
beyond pregnancy 1994. Princeton, New Jersey: The Robert
Wood Johnson Foundation, 1994:7–8.

2 Weiss CH. Evaluation research: methods of assessing program
eVectiveness, Englewood CliVs, New Jersey: Prentice Hall,
1972.

3 Patton MQ. Practical evaluation. Beverly Hills, California:
Sage Publications, 1982.

4 Patton MQ. Qualitative evaluation and research methods.
Newbury Park, California: Sage Publications, 1990.

5 Patton MQ. Implementation evaluation: What happened in
the program? In: Utilization-focused Evaluation, 3rd ed.
Thousand Oaks, California: Sage Publications, 1997:
195–214.

6 Windsor RA, Baranowski T, Clark N, et al. Evaluation of
health promotion, health education, and disease prevention pro-
grams, 2nd ed. Mountain View, California: Mayfield,
1994: chapters 1, 4.

7 Basch C, Sliepcevich E, Gold R, et al. Avoiding type III
errors in health education program evaluation: a case
study. Health Educ Q 1985;12:315–31.

8 Campbell CT, Stanley JC. Experimental and quasi-
experimental designs for research. Chicago, Illinois: Rand
McNally, 1963.

9 Rossi PH, Freeman HE. Evaluation: a systematic approach,
6th ed. Newbury Park, California: Sage Publications,
1997.

10 Windsor RA, Orleans CT. Guidelines and methodological
standards for smoking cessation intervention research
among pregnant women: improving the science and art.
Health Educ Q 1985;13:131–61.

11 Windsor RA, Boyd NR, Orleans CT. A meta-evaluation of
smoking cessation intervention research among pregnant
women: improving the science and art. Health Educ Res
1998;13:419–38.

12 Windsor RA, Lowe JB, Perkins LL, et al. Health education
for pregnant smokers: its behavioral impact and cost ben-
efit. Am J Public Health 1993;83:201–6.

13 Society for Public Health Education. A pregnant women’s
guide to quit smoking, 5th ed. Washington: Society for Pub-
lic Health Education; 1998. ISBN 0–985105–01–8.

14 US Department of Health and Human Services. Patient flow
analysis: data collection manual. Rockville, Maryland: Cent-
ers for Disease Control and Prevention, National Center
for Chronic Disease Prevention and Health Promotion,
Clinical Management Unit, 1993.

15 Scott WJ, McIlvain HE. Interactive software: an
educational/behavioral approach to smoking cessation for
pregnant women and their families. Tobacco Control 2000;
9(suppl III):iii56–7.

16 Donatelle RJ, Prows SL, Champeau D, et al. Randomised
control trial using social support and financial incentives
for high risk pregnant smokers: significant other supporter
(SOS) program. Tobacco Control 2000;9(suppl III):iii67–9.

17 Cinciripini PM, McClure JB, Wetter DW, et al. An
evaluation of videotaped vignettes for smoking cessation
and relapse prevention during pregnancy: the very impor-
tant pregnant smokers (VIPS) Program. Tobacco Control
2000;9(suppl III):iii61–3.

18 Solomon LJ, Seker-Walker RH, Flynn BS, et al. Proactive
telephone peer support to help pregnant women stop
smoking. Tobacco Control 2000;9(suppl III):iii72–4.

19 Windsor RA, Dalmat ME, Orleans CT, et al. The handbook
to plan, implement, and evaluate smoking cessation programs
for pregnant women. White Plains, New York: March of
Dimes Foundation, 1990.

20 Hall SM, Havassy BE, Wasserman DA. Commitment to
abstinence and acute stress in relapse to alcohol, opiates,
and nicotine. J Consult Clin Psychol 1990;58:175–81.

21 Spitzer RL, Williams JB, Kroenke K, et al. Utility of a new
procedure for diagnosing mental disorders in primary
care: the PRIME-MD 1000 study. JAMA 1994;272:1749–
56.

22 RadloV L. The CES-D scale: a self-report depression scale
for research in the general population. Appl Psychol Meas
1977;1:385–401.

Patient education programs for pregnant smokers iii35

www.tobaccocontrol.com

http://tc.bmj.com

